Psychological interrelation between the base odors (according to Amoore) and the base emotional states of human beings (according to Ekman) is established. The subjects were offered samples of the basic odors. Their task was to associate these odors with one of the proposed basic emotions. The analysis of variance showed the significant association of putrid odor with the emotion of disgust, the odor of mint with the emotion of surprise, and the odor of musk with the emotion of anger. Other odors can cause two or three emotions. Based on the theoretical analysis, the article proposes to associate flowery odor with the emotion of joy, the odor of fruit with the emotion of pleasure, the pungent odor with the emotion of fear, and the odor of camphor with the emotion of sadness. Hypothesis of the existence of olfactory-emotional language allowing to create the emotional tone of the odor of any object, is offered.
Introduction
The interrelation of odors and the emotional sphere is well known. This relationship is caused by both physiological and psychological mechanisms. Researchers emphasize the direct relationship between olfaction and the limbic system, which is responsible for the generation of human emotions. One of consequences of that relationship is considered the emotional component of odors. Some researchers suggest that the direct relationship with the limbic system explains the expressed emotional component of olfactory sensations. Odors can cause pleasure or disgust (hedonistic components), influencing the affective condition of the organism. D. Chen and P. Dalton (Chen & Dalton, 2005) have written on the existence of a relationship between emotions and olfactory perception. In empirical studies, D. Chen and J.Haviland-Jones have shown that it is possible to define human emotional states according to odor of the person. In particular, it is possible to distinguish the state of fear from the state of pleasure (Chen & Haviland-Jones, 2000) . Using odors, it is also possible to change the emotional state of a person. To trigger a change of mood, researchers have used either the odors of other people who are experiencing a strong emotion or erotic odors, e.g., the odor of sex steroids (Bensafi et al., 2004) . It has also been shown that the ability to distinguish between the odors (i.e., the differentiation of pleasant odors from unpleasant) depends on the presence or absence of emotional disorders as the ability to differentiate worsens during depression and is restored upon treatment (Pause et al., 2003) . According to R. Herz, odors relate to human memory: an odor can trigger flashbacks and thus cause the same emotional state that was present at the original moment of perception (Herz, 2005) .
The relationship between odors and emotions is well known, but unstudied remains the relationship between the base odors and emotions. The concept of the base odors assumes that all aromas surrounding us are composed of several primary (base) odors. There are several classifications of the base odors. In one of the very first classifications -so-called Henning's prism -the six base odors are defined: flowery, fruity (ethereal), decomposed, burned, spicy and rubber odors (Henning, 1924) . The most advanced contemporary theory of olfaction -the stereochemical theory -is based on the seven base odors, three of which correspond to the Henning's classification: flowery, ethereal, and decomposed (Amoore, 1965) . The authors of this theory have made significant contributions in the analysis of aromatic compounds and mechanisms of their interaction with receptors of the olfactory analyzer. They have demonstrated the existence of seven olfactory receptor sites distinguished in the structural formulas of the substances capable of interacting with these receptor sites. According to the stereochemical theory of olfaction, the base odors differ from one another, not chemically, but by the presence of odorate molecules of definitely aligned structures in their composition. Therefore, substances from various chemical groups having the necessary stereostructure, can cause sensations of the same base odor. The base odors are named according to the most typical substances causing them: Flowery (rose, lavender), Ethereal (ether), Musky (musk), Camphoric (camphor, eucalyptus), Minty (mint, menthol), Caustic (acetic acid), and Decomposed (rotten eggs).
Among the base odors, several have repeatedly been the object of scientific research, including researches on the ability of odors to influence the human emotions and behavior. For example, it has been shown that a flowery odor (lavender) can improve night dream of subjects and lead to improvement of mood at the moment of awakening (Goel, 2004) . A similar effect has been found for pleasant natural odors: they improved subjects' mood and reduced their vigilance level during the conducted experiment (Weber & Heuberger, 2008) . It has been shown that peppermint can influence not only emotions but also help solving clerical problems: under the influence of peppermint, subjects have shown improved accuracy and increased speed in text printing. The quantity of errors decreased, and the subjects ordered words alphabetically faster under the influence of minty odor. The authors attributed this effect to the attention improvement (Barker et al., 2003) .
The influence of the two base odors on emotions arising during dreaming, has been demonstrated as well: a pleasant odor (e.g., the smell of roses) improved the mood of the subject and positively changed the nature of the dream. An unpleasant odor (e.g., the smell of rotten eggs), instead, promoted the occurrence of negative emotions and unpleasant experiences in the dream (Schredl et al., 2009 ).
However, the question regarding the relationship between the base odors and the base emotions remains. The analysis of the base emotions was started in 1860, when C. Darvin attempted to distinguish the "true and original" forms of human emotional behavior. Continuing these studies, Ekman differentiated the six base emotions based on human expressions equally perceived by the representatives of various cultures: anger, disgust, fear, joy, grief, and surprise (Ekman, 1972) . However, there are many classifications of the base emotions (the review of classifications is presented in Ortony and Turner, 1990 ). We will simply note that many authors distinguish the two positive base emotions: pleasure and joy.
Earlier we have shown that the representation of mental images affect the state of the human organism (Berezina, 2009 ). In our previous study, we also studied associative relations between emotions and odors. The subjects were asked to state the base odors they associated with each of the base emotions. We used the list of the base emotions by Ekman. Although, we distinguish joy and pleasure as two different emotions. We have shown that the human imagination steadily bounds some base emotions to the base odors. In this case, we were interested in flowery, fruity, decomposed, and mint odors (Berezina, 2012) . However, our previous study examined the relationship between words for odors and words for emotions instead of the relationship between emotions and actual odors, which has not been studied yet.
The present study is devoted to understanding the relationship between the real base odors and the base emotions. We based our definition of the base odors on J. Amoore's classification, but instead of ethereal odor (the source of which is diethyl ether), we used fruity odor, in accordance with Henning, who considered the action of fruity odor to be similar to that of ethereal odor.
Research Methodology
Subjects. Subjects consisted of 100 young adults (50 male), from 18 to 35, with no deviations in physical or mental development. All were students of humanitarian specialties.
Methods:
1. Methods of chemical action. Leaflets of a filter paper with the putted sample of the base odor were used as a stimuli material. Stimuli materials were placed in the closed packages File 1 -A source of the base flowery odor -aromatic oil "rose" -1 drop.
File 2 -A source of the base fruity (etheric) odor -aromatic oil "muscatel" (grape) -1 drop.
File 3 -A source of the base mint odor -aromatic oil "mint" -1 drop.
File 4 -A source of the base pungent odor -acetic acid -1 drop.
File 5 -A source of the base camphor odor -camphor -1 drop. File 6 -A source of the base musk odor -animal unpurified musk -castor extract -1 drop.
File 7 -A source of the base decomposed odor -rotten egg -1 drop.
2. The list of the base emotions. There were 7 paper leaflets, on each of which one base emotion was written: Joy, Pleasure, Surprise, Fear, Grief, Anger, and Disgust.
Procedure. Odors (flowery, fruity, mint, and decomposed) were placed on the leaf of a filter paper and packed into the file on the morning of the day of the experiment. Pungent, camphoric and musky odors were placed on the paper immediate prior to the experiment.
The stimuli material, in the form of papers packed into the file with odors, was displayed on a long table. Each stimulus was approximately 50 cm from the next.
Each subject received instructions, in which he or she was informed of the existence of the base odors (all the odors were listed) and the base emotions (all the emotions were listed). The subject also received the paper leaflets with the written emotions.
The subject passed along the table, smelling the base odors.
At repeated passage, the subject matched the paper with the emotion that the smell caused, near a source.
If necessary, the subject passed down the table once again, smelled the odors and changed leaflets with emotions until satisfied with the result.
Half of all subjects began movement from file 1 (smell of rose); the other half began movement from file 7 (smell of rotten eggs). This procedure was performed to compensate for the effect of the first sensory impression.
Data analyses. We formed 7 "variable objects" matrices, according to the quantity of researched stimulus. In each matrix, the odor acted as the independent variable, and emotions acted as dependent variables.
In the first matrix, the flowery odor acted as an independent variable.
Categorical factor: Flowery odor. 1 level -the trial subject did not smell a rose, i.e., he smelled all other odors, 2 level -the trial subject smelled a rose.
Dependent variables -emotions.
Dependent variable 1 -the emotion of joy. If the subject considered this odor to be associated with the emotion of joy, 1 point was given. If this odor was associated with any other emotion, 0 points were given.
Dependent variable 2 -the emotion of pleasure; it was estimated similarly.
Dependent variable 3 -the emotion of surprise; it was estimated similarly.
Dependent variable 4 -emotion of fear; it was estimated similarly.
Dependent variable 5 -the emotion of grief; it was estimated similarly.
Dependent variable 6 -the emotion of anger; it was estimated similarly.
Dependent variable 7 -the emotion of disgust; it was estimated similarly.
The subsequent matrices (second -seventh) were formed similarly: in each matrix, the base odor acted as a categorical factor.
The one-way ANOVA test from a package of standard statistical programs Statistica 6 was used for an estimation of the influence reliability.
Results
The base odors cause the base emotions in the subjects. The influence of odors on the emotional sphere is highly subjective, and any base odor can cause almost any emotion in the subject, depending on the conditions, which have not been examined in the present study. However, each odor caused similar emotions in the majority of subjects. The results of odor correlation with the emotions they caused are presented as percentages in Table 1 .
It is necessary to consider that in causal distributions of emotions in relationship to odors, each emotion would cause in 14-15 % of cases. If emotion is caused more often, it is possible to assume that this odor causes this emotion in the subject. If emotion is met less often, it is possible to assume that this odor suppresses this human emotion.
The table 1 shows that each odor caused a spectrum of emotional reactions. The flowery odor mainly caused positive emotions (joy and pleasure); it also caused one negative emotion (grief) and suppressed other negative emotions (anger, fear, and disgust). The fruity odor also caused positive emotions (joy and pleasure) and suppressed all negative emotions.
The mint odor caused the emotions of surprise; the emotions of joy and grief were more rare; it suppressed negative emotions (anger, fear and disgust).
The musk odor (animal unpurified musk) caused only negative emotions and suppressed joy and pleasure.
The camphor odor caused negative emotions of grief and fear, although it did not cause negative emotions of disgust; it suppressed emotions of joy and pleasure.
The pungent odor caused emotions of fear and anger; it did not cause the emotions of disgust but suppressed the positive emotions of joy and pleasure.
The decomposed odor caused the emotions of disgust and suppressed almost all other emotions.
We estimated the reliability of causal reactions according to one-way ANOVA. The results of the factorial analysis are presented in Table 2 .2-2.8 The tables show that the variance analysis confirms the previous results. Thus, the flowery odor authentically causes the emotions of joy and pleasure and suppresses emotions of fear and disgust. The strongest reaction is the emotion of pleasure.
The fruity odor authentically causes emotions of joy and pleasure and suppresses emotions of fear, anger, grief and disgust. The strongest reaction is the emotion of pleasure.
The mint odor authentically causes the emotion of surprise and suppresses disgust. The strongest reaction is surprise.
The musk odor authentically causes the emotion of anger and suppresses joy and pleasure. The strongest reaction is anger.
The camphor odor authentically causes the emotions of fear, grief, and disgust. The strongest emotion is fear.
The pungent odor authentically causes the emotions of fear and anger and suppresses emotions of joy and pleasure. The strongest reaction is fear.
The decomposed odor authentically causes the emotion of disgust and suppresses the emotions of joy, pleasure, surprise, and grief.
Discussion
The interrelation of pleasant odors with positive emotions and of unpleasant odors with the negative emotions is obvious, following from ordinary life experience and confirmed by the work of contemporary researchers (Weber & Heuberger, 2008; Schredl et al., 2009 ).
However, we assume that this relationship is deeper and stronger than it first appears, and it is possible that there is an unequivocal relationship between the base odors and the emotions they cause.
www.ccsenet.org/ass Asian Social Science Vol. 10, No. 21; 2014 In our study, this interrelationship is traced, and variance analysis has shown the binding of distinguishing the base odors to the base emotions more precisely. Relying on our data, we offer the following connections. In part, the existence of these relationships is confirmed by other authors, and some connections are unequivocal. The mint odor authentically causes only one emotion (i.e., surprise) and coincides with the effect of peppermint described in the literature: the human attention improves under the influence of this odor, and subjects are more successful in solving verbal problems (Barker et al., 2003) . A similar effect accompanies the occurrence of the emotion of surprise and interest in the subject.
The pungent odor authentically causes only the emotion of disgust, which is also confirmed in the literature.
Researchers have shown that the smell of rotten eggs during a dream promotes the occurrence of negative emotions and unpleasant experiences (Schredl et al., 2009 ).
The musk odor authentically causes only the emotion of anger.
In other cases, the base odor authentically causes two or three similar emotions. There are several explanations for this. For example, the flowery and fruity odors authentically cause both the emotions of joy and pleasure because it is difficult for the subject to distinguish between these two emotions. For many people, these appear to be one and the same emotion. We will repeat that Ekman does not distinguish between these two emotions. For others, these emotions are distinct, but they cannot explain in what manner. The complexity of the subjective separation of emotions has led to an overshoot of associative fields of flowery and fruity odors. Moreover, we took a sweetish smell of grapes (muscatel), as stimuli of a fruity odor. Most likely, when using other fruity odors, differences in associations would act more distinctly.
We have assumed that the flowery odor is associated with the positive emotion of joy and that the fruity odor is associated with the positive emotion of pleasure. The relationship between the emotion of pleasure and a fruity odor can be explained by that fact that fruits are one of the principal types of food for many vertebrata, including our immediate human ancestors, anthropoids. Perhaps it is due to this fact that a fruity odor causes positive emotions. It is also important to note that in the stereochemical theory, the fruity odor acts similarly to the ethereal odor. Amoore, in general, preferred to name this base odor ethereal and to consider the diethyl ether as a sample of the odor. The diethyl ether belongs to substances causing human anesthesia reaction. The same substances in the human body promote anesthesia and cause pleasure. Accordingly, we have correlated the fruity odor with the emotion of pleasure and the flowery odor with the emotion of joy. According to other researchers, flowery odors cause positive emotions: while sleeping (Schredl et al., 2009) , flowery odors improve a night dream and mood at the moment of awakening (Goel, 2004) .
The pungent odor also authentically causes two emotions: fear and anger. This occurs because the emotions of anger and fear are bound together both physiologically and psychologically. The same situation can cause both fear and anger. The nervous centers are found in the hypothalamus, the stimulation of which may cause fear or anger, depending on the intensity. Therefore, subjectively at the odor perception, associative fields of anger and fear emotions can be blocked. Nevertheless, within the limits of the odor-emotional language model, we will connect a pungent odor to the emotion of fear, while the emotion of anger has been connected earlier to the musky odor. In other our works, we studied the influence of pungent odors on the emotional behavior of animals: dogs (Berezina, 2009 а) and insects (Berezina, 2013) . We showed that in both dogs and ants, the odor of acetic acid authentically causes the behavioral fear reaction, while the occurrence of anger reaction (dogs) did not reach reliability level.
The most difficult to interpret are the emotional reactions to camphor odor, as it causes three negative emotions (fear, grief, and disgust). As we have already connected fear and disgust to other odors, it is necessary to connect the camphor odor to the emotion of grief. In our other work in which subjects matched olfactory associations to the base odors, the emotion of grief was most often connected with odors of bitterness and burnt odors (Berezina, 2012) ; according to Henning, the burned odor belongs to the base odors.
In our work, we used the most recognized typologies: the classification of the base odor according to Amoore and the classification of the base emotions according to Ekman. However, as we noted above, there are alternative classifications for both. Most likely, not all odors allocated by Amoore are the base odors. First, however, this does not refute the fact that there is a relationship between an original base odor and a base emotion; second, an appreciable part of odors, according to Amoore classification, most likely belongs to the base odors. It may be disputable whether odors cause several base emotions.
Furthermore, when speaking about the relationship of the base odor and emotions, we assume that this relationship is, to a great degree, unconscious, i.e., often odors are not perceived as aromas, and emotions do not reach the level of obvious experiences.
www.ccsenet.org/ass Asian Social Science Vol. 10, No. 21; 2014 It is well known that the research of the base emotions is associated with the demand of "an emotional priority thesis". According to Griffiths, emotional priority means a recognition of independence of emotional responses from the rational estimations of things; thus, we dare to be afraid of things whose safety we do not doubt and to be irritated on perfect not guilty things, i.e., the emotional answer of an organism is a part of the stimulus and does not depend on a rational estimation of the available situation (Griffiths, 2003) . In other words, some stimuli always cause a particular emotion, regardless of whether it is rational at the present moment. In Ekman's work, similar ideas were embodied in the concept of the "mechanism of an automatic estimation," in which the cognitive subsystem serves to define the capacity of the stimulus to cause a base emotion and to operate independently from the cognitive system generating conscious, verbally expressed estimations of the same stimulus (Ekman, 1980) .
According to "bi -or multimodal models of emotions," it is assumed that processing of the emotional information from the stimulus is performed at two or more levels. Thus, at the low level, the formation of the emotional response is performed without conscious participation (e.g., LeDoux, 1996) .
The existence of such unconscious emotions, being the part of visual perception, is convincingly shown by the Netherlands psychologists from the Tilburg Institute for Behavioral Economics Research (Ruys and Stapel, 2008) . In a series of original experiments, subjects were rapidly shown pictures causing disgust, fear, or neutral emotions at a subconscious level (so that they could not realize the maintenance) and noted the corresponding change of mood.
In other studies, images of snakes, spiders, colors, mushrooms, etc., were shown to subjects so that the person could not realize them; however, people with preliminarily revealed ophidiophobia showed a rising of skin conductivity in response to images of snakes, and people with a fear of spiders reacted similarly to images of spiders (Öhman & Soares, 1994) .
However, while the majority of such works are concerned with the perception of visual stimuli, in our research, the goal was to bind the occurrence of the base emotions with the action of the base odors. Nevertheless, it is possible to assume that nature has hardly created two different mechanisms for forming emotional responses to visual and olfactory stimuli.
In our early work, we assumed the evolutionary character of the relationship between odors and emotions (Berezina, 2012) . We assumed the existence of an olfactory-emotional language, in which each base odor causes a base emotion. Thus, the perception of any subject will first include the olfactory perception, as sets of the base odors, and second, the subsequent complex emotional reaction constructed from a series of base odors. Thus, it is possible to explain the existence of the emotional tone of olfactory sensations. By definition, the emotional tone of olfactory sensations is a genetically primary and elementary form of emotion that accompanies any sensation. They are realized as emotional coloring, an original qualitative accent accompanying temperature, gustatory, sound, olfactory and other sensations. W. Wundt noted the existence of an emotional background of sensations, asserting that "emotional tone" generally represents a short designation of those simple feelings that we more or less regularly meet in connection with certain simple sensations (Wundt, 1874) .
We hypothesize that the emotional tone of olfactory sensations can accompany more than elementary sensations, comparable with the base odors. However, because of the existence of odor-emotional language, any subject, and even any person or any social situation having this odor, will have the same emotional code.
It is possible to propose such a model. When first encountering an object, its smell, in the nasal cavity of the perceiving person, will break up into its base components. Thus, the unique olfactory characteristic of this object is formed.
Furthermore, the emotional answer to this stimulus, in the form of the set of the base emotions, is formed in the limbic system, which represents the original emotional tone of the base emotional sensations.
Thus, the subject will usually have this smell, and accordingly, there will be an emotional reaction. As the subject's smell is constant, the emotional tone from the smell of this subject will also be nearly identical.
Summary and Conclusions
The model of existence of olfactory-emotional language was offered to support the existence of an unequivocal connection between the base odors and the base emotions. The existence of such a connection explains the phenomenon of the emotional tone of sensations, which states that certain thermal, sound, olfactory, etc. sensations cause specific emotions. Our model assumes the existence of an emotional background in each base odor; thus, the base emotions will also be caused by the emotional tone. Such an organization of mental life assumes the existence of an emotional code for any object and not simply of the elementary odors. The person www.ccsenet.org/ass Asian Social Science Vol. 10, No. 21; 2014 166 will perceive the aroma of any object as a set of the base odors. Each odor will cause the corresponding base emotion, which will create the unique emotional coloring of the object's perception. We assume that this process usually is not consciously realized by the person. The person may neither realize the actions of smells nor the arising emotional response. However, in specially organized conditions, it is possible to uncover the emotional effect of each base odor. Similar conditions have been reproduced in our empirical research. The subjects were given the seven base odors as stimuli and matched each base emotion to each odor. Relying on the data of the variance analysis and theoretical reasoning, we propose the following interrelationships: the flowery odor is connected to the emotion of joy, the fruity odor is connected to the emotion of pleasure, the mint odor is connected to the emotion of surprise, the musk odor is connected to the emotion of anger, the decomposed odor is connected to the emotion of disgust, the pungent odor is connected to the emotion of fear, and the camphor odor is connected to the emotion of grief.
